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Introduction 
Consciousness is arguably the most perplexing problem in the study of mind. Currently in 
the fields of science and philosophy, there is no consensus on the nature of consciousness and its 
neural underpinnings. There is some widespread consensus on the less controversial issues 
surrounding consciousness, however. Most scientists and philosophers agree that studying the 
neural correlates of consciousness empirically could bring insights about the nature of 
consciousness and some relevant philosophical debates. They also generally agree that 
consciousness has a “what-it’s-likeness” – i.e. there is something that it is like to consciously 
experience something (Nagel, 1974). This phenomenological feeling of an experience is also 
subjective and private, because it can only be accessed by the person who owns the experience, 
and one cannot completely know what it is like to be another person.  
One of the major stumbling blocks is the question of how to measure consciousness. 
Though direct first-personal reports can sometimes be a reliable source to identify a person’s 
conscious states, they are easily subject to bias (e.g. memory bias and distortions) and thus might 
not be accurate reports. Another problem with first-personal reports is that they are difficult to 
evaluate and measure. Proponents of the direct approach thus strive to develop precise and 
sensitive scales for individuals to report subjective experience more correctly.  
On the other hand, many scientists adopt an ‘indirect’ approach in the study of 
consciousness. Instead of relying on direct reports generated from introspection, experiments on 
consciousness with ‘indirect’ approaches are mostly based on objective measures of subjects’ 
verbal or behavioral responses (e.g. response time or the number of items that they have seen) in 
cognitive tasks. Scientists then infer subjects’ conscious state from these responses. Some 
neurological studies of consciousness measure Electroencephalogram (EEG) responses or 
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changes in Functional Magnetic Resonance Imaging (fMRI) as the subjects are doing cognitive 
tasks. However, there is not an objective measure that most scientists agree on for consciousness. 
The issue is complicated because measures of consciousness are easily confounded with other 
cognitive functions such as attention. It is complicated also because it is widely recognized that 
people can respond to stimuli in cognitive tasks even when they are not conscious of the stimuli. 
Thus, this kind of measure acquires indirect reports of one’s conscious state, and the proposed 
measure needs to be shown to be a measure of consciousness and not something else.  
The evidence collected through both direct and indirect approaches could be seen as 
explicit (at least to some extent) reports. Recent studies have also favored the so-called ‘no-
report’ paradigms, which aim to identify the presence of conscious states by not relying on 
explicit reports. These paradigms usually measure responses that might be connected to 
information processing but not necessarily global availability (which necessarily enables 
cognitive functions). An example could be the measure of optokinetic nystagmus (eye 
movements) and pupil size that occur during the perceptual alteration in binocular rivalry 
(Frassle et al., 2014). However, the use of no-report paradigms remains controversial (Phillips, 
2018).  
The controversies surrounding the measures of consciousness are also related to a central 
debate in recent decades, which is that whether cognitive access is a constitutively necessary part 
of phenomenal consciousness. In other words, is phenomenal consciousness something other 
than a kind of cognitive function, and can it occur in the absence of cognitive functions? Some 
theorists argue that phenomenal consciousness is more than a cognitive function, because it 
seems that the capacity of phenomenal consciousness is larger than the limited capacity of 
cognition (e.g. the capacity of working memory). For example, we may feel that we see more 
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than we can access, because we experience a rich visual phenomenology but can only pay 
attention to a limited number of items. Opponents of this view argue that  feelings of inaccessible 
phenomenology are illusions, because what we think is inaccessible is in fact a cognitively 
accessible generic image (Cohen and Dennett, 2011). The debate has gone on for decades, and 
there appears to be a methodological issue in investigating the question. The issue is that 
whenever a subject makes verbal or behavioral responses (either direct or indirect, set aside the 
no-report paradigm), cognitive access is already present. Hence, measures relying on direct or 
indirect reports are always confounded with cognitive access. What this means is that whenever 
we identify a person to be in conscious states, the person is already performing cognitive 
functions, and in some cases where the person is not making verbal or behavioral responses (but 
there is some reason to believe that the relevant state might be conscious), we have no way to 
find out whether the state is phenomenally conscious or unconscious.  
Whether no-report paradigms can be a way out is controversial. Proponents of these 
measures need to assume a threshold that distinguishes conscious and unconscious cases. To 
show which assumed threshold is a reliable measure of consciousness, one still needs to appeal 
to certain direct or indirect reports of the subjects, which are confounded with cognitive access. 
It thus seems that there is a methodological puzzle in the study of consciousness, which is that 
we might not be able to empirically discover whether cognitive access is constitutively necessary 
for phenomenal consciousness. This paper will discuss current attempts to solve the puzzle. 
There are also some deeper philosophical issues behind the scientific investigation of 
consciousness. David Chalmers famously points out that there exists an explanatory gap between 
the objective, neurological aspect and the subjective, phenomenological aspect of consciousness 
(Chalmers, 1996). He classifies the problems investigated in the field of psychology and 
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neuroscience on consciousness as the “easy problems”, and the explanation for the 
phenomenology of consciousness as the “hard problem” (Chalmers, 1996, 5-7). The former 
problems are called the easy problem because Chalmers sees these as problems that will be 
eventually solved as science becomes complete. But even if science gives a complete account of 
the nature of consciousness, there is still the question of Why and How the objective, 
neurological bases could give rise to the subjective, phenomenological aspect of experience. 
Thus, the latter problem of the phenomenology of consciousness is regarded as the hard problem 
by Chalmers. This paper mainly discusses the project of finding the neural correlates of 
consciousness (NCCs), which is within the realm of the easy problem for Chalmers. But if the 
methodological puzzle does exist, it means that even the easy problem of consciousness might 
not be solved. The failure to solve the easy problem might also be cited as a motivation for anti-
physicalism, which roughly denies that there are only physical properties. Thus, the 
methodological problem discussed in this paper is potentially related to the mind – body 
problem, which is the philosophical problem regarding the nature of the relationship between our 
mind and our physical body.  
In this paper, I argue that given current empirical investigations and attempts to overcome 
the puzzle, the methodological puzzle remains unsolved. The argument in this paper is developed 
based on Ian Phillips’ idea (Phillips, 2018). This paper is divided into four chapters. Chapter I 
sketches out a general picture of the current theories of consciousness in the fields of philosophy 
and science, and introduces the NCCs research project. Chapter II explains the proposed 
distinction between phenomenal consciousness and access consciousness, and demonstrates what 
the methodological puzzle is. Chapter III discusses previous debates on the study of 
consciousness, and the Inference to the Best Explanation (IBE) approach to solve the puzzle. I 
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argue that employing IBE is not a successful strategy in solving the puzzle. Chapter IV discusses 
the theoretical approach raised by Nicholas Shea, namely, studying consciousness as a natural 
kind. I argue that this attempt fails as well. Finally, I summarize my argument and establish my 
conclusion.  
I. A General Picture  
Theories of Consciousness   
As mentioned in the introduction, current discussions of theories of consciousness 
disperse across the field of philosophy, cognitive science and neuroscience. In the realm of 
philosophy, philosophers generally focus on the metaphysical question, i.e. “what is the 
ontological status of consciousness relative to the world of physical reality?” The responses 
usually map onto the debate between dualism and physicalism. Dualist theories typically regard 
at least some aspects of consciousness as falling outside the physical realm. Contrary to dualism, 
physicalism (which many philosophers now endorse to some extent) is the view that conscious 
states are physical states and there is nothing more than physical properties. The theorists who 
will be discussed in this paper presuppose physicalism in their arguments.  
Under the umbrella of physicalism, one position that is related to what I will talk about in 
this paper is functionalism, which holds that mental states are constituted solely by their 
functional roles, and can be described in terms of non-mental functional properties (this is a very 
rough description of functionalism, and some versions of functionalism may not endorse this 
description). And because mental states are identified by their functional roles, they can be 
realized in multiple systems other than the human brain. Some arguments discussed in this paper 
could be used to support the functionalist view. As we shall see later, some theorists (like Cohen 
and Dennett) hold that a mental state is conscious only if its content is cognitively accessed by 
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the subject, while some theorists (like Block and Lamme) deny this hypothesis (Cohen & 
Dennett, 2011; Block, 2011; Lamme, 2010). Though the debate discussed in this paper is 
concerned with the constitutive role cognitive access plays in phenomenal consciousness, it 
could provide insights for further discussion about the causal role of cognitive access in 
phenomenal consciousness. If cognitive access turns out to be a constitutively necessary part of 
phenomenal consciousness, it might be used to argue that cognitive access also plays a causal 
role and that cognitive functions could give rise to phenomenal consciousness. This means that 
phenomenal consciousness might be reducible to access consciousness, and this view would 
support functionalism (if access consciousness is itself a functional property).  
Within the realm of cognitive science and neuroscience, different theories of 
consciousness have also been proposed. One theory of consciousness that will be mentioned 
frequently in this paper is the Global Workspace Theory (GWT). Proposed by Bernard Baars 
(2002), GWT claims that cognitive conscious content is globally available for different cognitive 
processes such as memory, attention, decision (i.e. these contents are in a global workspace). The 
idea of global workspace resembles a “momentarily active, subjectively experienced” event in 
working memory (Baars, 1997). Stanislas Dehaene and Lionel Naccache extend the concept of 
global workspace with the “neuronal avalanche”, which demonstrates how sensory information 
is broadcast throughout the cortex through levels of selection (Dehaene & Naccache, 2001).  
This theory of global neural workspace takes one step further than the GWT, and describes how 
many brain regions receive information from and communicate with a broad variety of other 
distant brain regions. This theory is also referred as the global broadcast theory as it supposes 
information to be globally broadcast across the brain. In this way, neurons in each region 
integrate information, and they converge into a single coherent representation. Thus, discrete 
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sensory information such as ‘being red’ or ‘the zooming sound’ would be integrated together and 
form the integrated interpretation of ‘a red car zooming by’. A further discovery related to the 
global neural workspace theory is the 40 Hz oscillations in the cerebral cortex discovered by 
Crick and Koch (1990). The 40 Hz gamma waves may be used to explain the unity of conscious 
perception (the binding problem). However, its relation to the generation of consciousness is still 
not clear.  
 
Figure 1. Dehaene, Stanislas, and Lionel Naccache. An illustration from "Towards a cognitive 
neuroscience of consciousness: basic evidence and a workspace framework." Cognition 79.1-2 (2001). 
 
 
It is important to understand the cognitive architecture of GWT before we move on to 
research on consciousness in neuroscience. As illustrated in Figure 1, the global workspace 
model presupposes that there is a competition among neural coalitions involving both frontal and 
sensory areas, and the winning coalitions would enable the information to be moved into the 
global workspace, and thus the information becomes consciously perceived (Dehaene & 
Naccache, 2001). In the outer ring in Figure 1, the dark elements (that are marked as 
“automatically activated processors”) indicate sensory processors activated in the back of the 
head, and they compete with each other to form strong neural coalitions. The dominant coalitions 
would then activate central reverberations through long range connections to frontal cortex, 
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followed by winning coalitions enable corresponding information to be moved into the 
workspace (Block, 2008, 302).  
This process can be understood in terms of the relationship between suppliers and 
consumers of representations. The suppliers of representations are the perceptual systems, who 
send the representations to higher-level cortices for mechanisms such as reporting, reasoning, 
evaluating, deciding, and remembering. These mechanisms consume the representations and 
produce more representations, enabling further consumption of the same set of mechanisms. 
When the representations are finally ‘globally broadcast’ in the frontal cortex in this way, they 
are then available to all cognitive functions without further processing (Block, 2008, 302). This 
idea that some brain areas are responsible for activation and reactivation of other areas is now 
quite common across neuroscience (Damasio and Meyer 2008). 
The Neural Correlates of Consciousness (NCC) Project 
The search for neural correlates of consciousness (NCCs) has been the center of the 
science of consciousness in recent years. NCCs refer to the minimal neural cluster that is 
sufficient for a specific content of consciousness (Chalmers, 2000). There are two aspects of 
consciousness that are commonly discussed and explored, one of which involves arousal and the 
state of consciousness, or so-called intransitive consciousness, and the other of which involves 
content of consciousness, or so-called transitive consciousness. The first one, i.e. state of 
consciousness, identifies wakefulness or REM sleep. The second one is more widely discussed, 
which is being conscious of something, which means there are specific contents that the person is 
conscious of. Studies discussed in this paper will focus on studying transitive consciousness.  
Chalmers proposes to study the NCCs with the following steps. First, we need to 
determine the contents of conscious experience in a subject. This can be achieved by indirect 
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behavioral criteria or direct first-personal report of their phenomenology. Second, we need to 
find methods to monitor neural states in a subject, especially the neural states of representational 
content (i.e. when the subject is conscious of something). Then we need to perform experiments 
to find out the neural clusters that correlate with consciousness. At this step, we can consult 
abnormal brain functioning cases like lesions and such cases can sometimes serve as indirect 
evidence. It is possible that in the end we may find many different NCCs in different modalities, 
and different NCCs for background state and conscious contents. Chalmers states that “if all goes 
well, we might expect to eventually isolate systems that correlate strongly with consciousness 
across any normally functioning brain” (Chalmers, 2000, 35).  
 The debate and the research that will be discussed in this paper are all parts of the NCCs 
project. The center of the debate is whether cognitive access is constitutively necessary for 
phenomenal consciousness. Here, I introduce Ian Phillips’ formulation of the hypothesis that the 
debates are focusing on:  
Access Hypothesis: S is a conscious state only if its content p is ‘directly’ available to its subject 
(that is: exploitable without the need for any further processing) to perform a wide-range of 
cognitive tasks such as reporting that p, or reasoning or acting on the basis of p (Phillips, 2018, 
1).  
The debate started with theorists like Ned Block opposing the access hypothesis, arguing that 
access consciousness is not a constitutively necessary part of phenomenal consciousness (Block, 
1997; 2007; 2008; 2011). This means that it is possible to have phenomenal conscious states 
whose content is cognitively inaccessible. The NCCs would be expected to be not necessarily 
connected to global broadcast or global accessibility. Proponents of the access hypothesis later 
argued that phenomenal consciousness cannot occur without access consciousness. The NCCs 
following from this argument would be expected to be necessarily connected to global 
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activations that enable cognitions. Before we get into the neurological studies of consciousness, 
let me first explain in detail the distinction between phenomenal consciousness and access 
consciousness. 
II. Phenomenal Consciousness and Access Consciousness 
The distinction between phenomenal consciousness and access consciousness was 
introduced by Ned Block (1995, 1997). In this chapter, I explain the proposed distinction and the 
motivation behind it. I will discuss how these two kinds of consciousness map onto the neural 
structure and the Global Workspace Theory. I will also explain the methodological puzzle. 
The conceptual distinction  
Difficulties in the discussion of consciousness arise when we treat different concepts as a 
single concept (Block, 1997, 206). In contrast to pointing to a concrete, observable thing, we talk 
about consciousness by referring to the mental phenomenon, which is private to every person. 
Thus, it turns out that we might be referring to different mental phenomenona while using the 
same word. For example, theorists don’t (and for now, might not be able to) do a good job 
distinguishing among attention, wakefulness, and phenomenology, and sometimes treat different 
mental states as “conscious” without further specification.  
With this observation, Block proposes two concepts of consciousness, so that we can talk 
about consciousness in a more precise way (Block, 1997, 206-207). He distinguishes between 
phenomenal consciousness (or P-consciousness) and access consciousness (or A-consciousness). 
Phenomenal consciousness refers to experiential states that have “what-it’s-like-ness”. Access 
consciousness, on the other hand, roughly refers to conscious states in which the content is 
generally accessible for use by the person. Block defines a representation to be A-conscious if 
the information “is broadcast for free use in reasoning and for direct ‘rational’ control of action 
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(including reporting)” (Block, 1997, 208). In this paper I will use access consciousness and 
cognitive access interchangeably.  
How do we make sense of this distinction? There is not much to talk about with 
phenomenal consciousness, as it simply is conscious experience. It is always there when I cut my 
fingers and feel the sharp pain, when I walk on the streets and feel the breeze, and when I wake 
up in the morning and feel the hunger in my stomach. In all these cases, the experiences I have 
always have a subjective character. There is “something it is like” to me. For Block, a state is 
phenomenally conscious just if there is the what-it-is-likeness. Access conscious states are 
different, as they require the content of the states to be accessible for cognitive control. One of 
the motivations for this distinction between P- and A- consciousness is that the capacity of our 
phenomenology seems to be so much larger than our cognitive capacity. As mentioned before, 
when seeing things, while we can only pay attention to limited details of our visual content, the 
content outside of attention and focal area seems to be much richer yet inaccessible. Or consider 
phenomenal experiences in general. The phenomenology we experience is always an integration 
of all kinds of sensory information, but what we can remember, pay attention to, or process 
meanings of is very limited. Thus, it is at least reasonable to suppose that the content in 
phenomenal consciousness might ‘overflow’ content in access consciousness, and hence there 
might be two kinds of consciousness. 
Block argued in a similar way in his later overflow argument by drawing evidence from 
experiment paradigms (Block, 2011). But it should be noted that as he later builds up his 
argument in neuroscience, he turns to argue for something slightly different (Block, 2007, 484). 
In Block’s previous paper (1997; 2005), he argued that there can be phenomenally conscious 
states without cognitive access (i.e. A-consciousness is neither causally necessary nor 
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constitutively necessary for P-consciousness). In his later arguments (Block, 2011), he turns to 
argue that A-consciousness is not a constitutively necessary part of P-consciousness, while 
allowing that A-consciousness could still be causally necessary for P-consciousness (An analogy 
Block provides is that CH2O is a constitutively necessary part of bananas while air and light are 
not; but air and light still play a causally necessary role in the existence of bananas, because 
without air and light, bananas would not exist (Block, 2007, 484)).   
Consciousness and attention  
 One might object that consciousness may not even be an independent cognitive function, 
because it is just the function of attention. I want to briefly clarify that this view is mistaken. 
Attention can be present while a subject is not conscious (Dehaene 2006, 207). This is common 
in priming experiments. In a masked priming paradigm, Naccache and his colleagues showed 
that when subjects temporally attended to the prime-targeted pair (although they are not 
conscious of it, as the stimuli disappears too quickly), subliminal priming was present (which 
means that subjects can cognitively respond to a prime stimuli despite the lack, even if the 
subjects report that they didn’t see the stimuli, the content of the stimuli still makes an impact on 
their behavior, indicating that they’ve already cognitively processed the stimuli.  
 When they are not temporally attending to the prime stimuli, the subliminal priming vanished 
(Naccache et al., 2002)  
In the case of spatial attention, we can also find similar effect (Kiefer and Brendel).When 
they studied the N400 potential elicited by masked words, the N400 potential was larger when 
the unseen masked words were temporally attended. This effect was also observed in spatial 
attention. Kentridge et al. (1999) reported that blindsight patient GY could unconsciously 
process and respond to stimuli present in his blind visual field, and his responses were faster and 
15 
 
more accurate when he was cued to spatially attend to the stimuli. Therefore, because a person 
can pay attention to a stimuli while remaining unconscious of it, we should not treat 
consciousness and attention as the same function. This distinction between consciousness and 
attention will also arise later in the neurological models of phenomenal consciousness and access 
consciousness.  
Measures of Cognitive Access and Phenomenal Consciousness 
I also want to briefly describe about the measures of cognitive access and phenomenal 
consciousness. It should not be hard to see that reportability is only a part of accessibility, if 
reportability is limited within the language-reporting behavior. According to Block, reportability 
is the “element that has the smallest weight even though it is often the best practical guide to A-
consciousness” (Block, 1997, 208). Reportability should not be equated with accessibility since 
there certainly are cases where the subjects clearly have cognitively accessible states but do not 
have the language capacity for reporting (e.g. paralyzed patients, global aphasia, pre-linguistic 
children, animal, etc.) (Block, 2007, 484). In the introduction, the mentioned measures relying on 
indirect reports can also be used to identify cognitive accessibility. These measures record 
subjects’ verbal or behavioral responses when performing cognitive tasks, and we can infer that 
the mental content is cognitively accessible to them from these reports. Similarly, as mentioned 
earlier, EEG responses and fMRI changes can also be used to infer cognitive states.  
 Measures of phenomenal consciousness are more controversial. This was also suggested 
in the introduction. For one thing, one might still rely on direct and indirect reports to identify 
phenomenal states, since if the subject can report or do cognitive tasks, he is certainly 
phenomenally conscious. But measures relying on direct and indirect reports will always be 
confounded with cognitive access. Another method is to develop no-report paradigms that do not 
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appeal to explicit reports (which are necessarily connected to cognitive access). These paradigms 
(e.g. measuring eye movements or pupil size) may identify cases where there is only information 
processing while cognitive access is absent. These no-report paradigms are still controversial, 
however. Proponents of the access hypothesis will certainly deny that cases identified through 
these measures are phenomenally conscious. Opponents of the access hypothesis might agree 
that there are mental states with information processes and without cognitive access, but it is not 
clear whether they think the no-report paradigms can detect those cases. Nicholas Shea, whose 
theoretical approach will be discussed in chapter IV, includes the no-report paradigms as ways to 
produce putative cases of consciousness and unconsciousness.  
Thus, it seems that measures of phenomenal consciousness either overlap with measures 
of cognitive access, or are controversial in whether they can really detect phenomenal 
consciousness without cognitive access. This is a crucial point that will be mentioned later when 
I explain the methodological puzzle. But in the following sections, I want to first demonstrate 
how the P- and A- consciousness can be mapped onto neurological models.  
P- and A- consciousness and their neural correlates 
 If we accept that there might be two different kinds of consciousness, namely P-
consciousness and A-consciousness, then the next step naturally would be to see whether we can 
find out the neural underpinnings corresponding to P- and A- consciousness. It should be noted 
that in the neurological studies of P- and A- consciousness, the definition of accessibility needs 
further interpretation.  
Block suggests that once we map the P- and A- consciousness onto the Global 
Workspace model, we can immediately see the ambiguities in the definitions (Block, 2008, 303). 
For example, what does it mean to say that a state is access conscious when the information is 
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‘available’ to the global workspace? Does the information have to be actually in the global 
workspace, or does it only need to be potentially in the global workspace? And what counts as 
being potentially in the global workspace? In their model of global neural workspace, Dehaene 
and Naccacche distinguish three levels of accessibility: “Some information encoded in the 
nervous system is permanently inaccessible (set I1). Other information is in contact with the 
workspace and could be consciously amplified if it was attended to (set I2). However, at any 
given time, only a subset of the latter is mobilized into the workspace (set I3) (Dehaene, 2001, 
30).” The model suggests two kinds of accessibility that we refer to when we use the word 
‘accessibility’. One is a looser definition of accessibility, which is that the information is 
available to the workspace and can be quickly moved into it if attended. The other is a stricter 
definition of accessibility, which requires the information to be accessed in the workspace. This 
distinction between the two kinds of accessibility is related to the debate on the access 
hypothesis.  
The debate on the access hypothesis can be converted into the question of, whether 
information being merely accessible is sufficient for phenomenal consciousness, or does 
information need to be accessed for a mental state to be conscious. We shall see later that 
opponents of the access hypothesis (Block and Lamme) would endorse the claim that if 
information is in contact with the workspace and is readily accessible (set I2), a mental state is 
phenomenally conscious. Proponents of the access hypothesis (Cohen and Dennett, and Dehaene 
et al.) would say that information has to be mobilized into the workspace for a state to be 
conscious (Phillips, 2018, 2).  
The distinction between phenomenal consciousness and access consciousness can also 
map onto the neural model proposed by Lamme (2010), which will be explained in more detail 
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in Chapter 3. But to give a brief overview, in Lamme’s four-stage model, stage 3 and stage 4 
roughly correspond to the neural processes underlying phenomenal and access consciousness 
respectively. Stage 3 involves a localized recurrent processing of sensory information. Because 
the processing occurs on a local level, the information has not yet been globally broadcast, and 
thus cannot be directly accessed for cognitive use (similar to set I2 in Dehaene’s model). Stage 4 
involves a more wide-spread recurrent processing and thus information is globally broadcast and 
can be used to directly support cognitive functions (set I3). We shall see that Lamme would grant 
phenomenality to stage 3, and thus argue against the access hypothesis (Lamme, 2010, 213-216). 
More details will be given in Chapter 3 regarding the argument based on global workspace 
theory and recurrent processing. But now I want to turn to explain the methodological puzzle. 
What is the Methodological Puzzle? 
We will see in later chapters that theorists involved in the debate over phenomenal 
consciousness without cognitive access are more or less aware of the methodological puzzle. To 
formulate this puzzle in a simple way, below is the recipe for the investigation of consciousness 
(this is similar to what Chalmers propose for the NCCs project but with consideration of P- and 
A- consciousness):  
Step 1. Question: is cognitive access a constitutive part of phenomenal consciousness? In special 
cases where the mental states might be phenomenally conscious but inaccessible (and thus 
unreportable) , how do we decide whether those states are phenomenally conscious or not?  
Step 2. Find the neural basis of phenomenal consciousness, and see whether the neural 
underpinnings of cognitive access are a constitutively necessary part of it. Then we could also 
look at those special cases and see whether the neural basis is present.  
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Step 3. To find the neural basis of phenomenal consciousness, we look at putative cases of 
consciousness or unconsciousness. 
Step 4. But because the evidence we rely on to identify conscious or unconscious cases is also 
evidence for the presence or absence of cognitive access, the initial cases we will identify are 
cases of conscious+ accessible, or unconscious+inaccessible.  
Step 5. What will be found is the neural basis of cognitive access+consciousness, and the 
question of whether cognitive access is a constitutive part of phenomenal consciousness remains 
unsolved.     
If we want to know whether certain cognitively inaccessible states are conscious or not, a 
natural methodology would be to find out the neural basis of phenomenal consciousness or 
cognitive accessibility. We want to know whether the neural mechanism underlying cognitive 
accessibility is a constitutively necessary part of phenomenal consciousness. But we will run into 
two problems. One is that we need a set of initial cases in which the subjects’ mental states are 
clearly conscious or unconscious. However, to generate these cases, we rely on evidence such as 
verbal reports or behavioral responses, which also serve as evidence of the presence or absence 
of cognitive access. Based on this evidence, it seems that the cases we will come up with are 
either conscious and cognitively accessible cases, or unconscious and cognitively inaccessible 
cases. Following from these cases, we might discover some neural correlates of consciousness. 
But it might still be difficult to determine whether certain cognitively inaccessible states are 
conscious or not, because the discovered neural basis might just rule out the special cases as 
unconscious. The puzzle thus is that we might not be able to empirically find out whether there 
could be mental states that are phenomenally conscious but cognitively inaccessible. In the 
following chapter, I shall discuss how theorists attempt to solve this methodological puzzle. 
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III. Is Cognitive Access Constitutively Necessary for Phenomenal Consciousness? 
I want to first discuss the debate about the access hypothesis, and then explain how 
theorists approach the methodological puzzle. Theorists involved in this debate can be (roughly) 
regarded to be on two sides. On one side of the debate, opponents of the access hypothesis like 
Ned Block (2007, 2011) and Victor Lamme (2010) appeal to visual iconic memory, a fragile but 
conscious sensory memory store that they argue to have a much larger capacity than cognitive 
access functions do. On the other side of the debate, proponents of the access hypothesis like 
Cohen and Dennett (2011, 2016) and Dehaene and his colleagues (2006) argue that the stage that 
involves visual iconic memory is only preconscious, which means that the information has not 
entered the global workspace yet. If attended, the information then will quickly gain access to the 
global workspace and be consciously perceived. Both sides are aware of the methodological 
puzzle and appeal to the Inference to the Best Explanation (IBE) to try to solve it, arguing that 
their theories offer a better explanation of the controversial cases. By presenting the theories on 
both sides, I want to show that they both have good evidence to support their theories. I will then 
discuss why employing IBE reasoning cannot settle the methodological puzzle.   
Cognitive Access is not a Constitutively Necessary Part of Phenomenal Consciousness 
In his 2007 paper, Block cites a classic partial report paradigm to argue against the access 
hypothesis. By citing this experiment, Block wants to demonstrate that the content of P-
consciousness is richer than that of A-consciousness. The classic experiment cited was 
conducted by George Sperling in 1960. In the experiment (Sperling, 1960) there were two 
conditions – a full report condition and a partial report condition. In the full report condition, 
participants were briefly shown an array of letters (e.g. 3 rows of 4 letters as in Figure 2) and 
were asked to write down all the letters they remembered. Although they reported that they 
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thought they could see all or almost all of the letters, they could only report 3-4 of them. In the 
partial report condition, if the brief presence of the letters was followed by a cued stimulus (a 
high, medium or low pitch tone that indicates the cued row, or an arrow pointing to the previous 
position of the cued row), the participants were also able to report 3-4 letters from any cued row. 
Block argues that this suggests that the participants did have a persisting image, i.e. a visual 
iconic memory, of almost all the letters; by consulting the persisting whole image they managed 
to report the letters from any cued row. But because of the limited capacity of cognitive access 
and the quickly fading visual iconic memory representation, each time they can only report 3 to 4 
items (Sperling, 1960). 
 
Figure 2. Sperling’s partial report paradigm. https://www.slideshare.net/Cogpsychteacher/cep-wk2 
 
Combined with recent studies, Block argues that this persisting high-capacity image can 
be explained by visual iconic memory, a type of visual short term memory in which visual 
representations persist after the stimulus has disappeared (Block, 2007). The participants’ limited 
abilities of reporting only 3-4 letters indicate that only 3-4 letters were (and thus can be) 
cognitively accessed. And given that the participants did see a whole image of almost all the 
letters when they flashed by, Block argues that one consciously sees more than one can 
22 
 
cognitively grasp (Block, 2007). The motivation of this account partly derives from the widely 
recognized fact that the capacity of cognitive functions is limited (e.g. a person can only hold 7 
+/- 2 items in working memory), while our phenomenal content seems to be rich, and we 
experience more than we can access at once (in all kinds of cases, not just in Sperling’s 
experiment).  
 Block’s attempt to resolve the methodological puzzle is through inference to the best 
explanation (IBE). Identified by Gilbert Harman (1965), IBE is a kind of abductive reasoning 
that allows one to “infer, from the premise that a given hypothesis would provide a ‘better’ 
explanation for the evidence than would any other hypothesis, to the conclusion that the given 
hypothesis is true” (Harman, 1965, 89). By appealing to IBE, Block claims that if a theory of 
phenomenal consciousness could reach a mesh between psychology and neuroscience, then we 
can infer that this theory is true (Block, 2007). Following from that, we can then generate 
putative cases of phenomenal and access consciousness and continue the empirical investigation.  
More recently, Lamme (2010) cites the change detection paradigm to argue for the 
existence of conscious visual iconic memory that has a much richer content than working 
memory does. Here as shown in Figure 3a and 3b, the participants were presented with a couple 
of items, and the task for them was to determine whether a change occurred in the second image. 
In 50% of the trials, only one item was changed in the second image, while in other 50% trials 
there was no change. The first display was usually presented for 500 ms, followed by a 1500 ms 
visual mask. In some variations of the task, there was a post-change cue (Figure 3a) or a pre-
change cue (Figure 3b) to guide the attention of the subjects. Lamme argues that the percentage 
of correct detection can be converted to the capacity of cognitive accessible information 
(Lamme, 2010, 207). The results showed that subjects performed especially poorly on the post-
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change tasks (as shown in Figure 3c), as they usually could only detect two changes and detect 
moderately above chance level (around 70%) (Landman, Spekreijse, & Lamme, 2003). The 
results also show that presenting the cue during the interval (the pre-change cue in Figure 3b) 
results in a better performance, which is almost as good as it is when the cue appears with the 
first display. Lamme argues that the post-change cue condition in Figure 3a indicates a limited 
cognitive access capacity, while the pre-change cue condition in Figure 3b indicates a larger 
capacity. Lamme interprets the larger capacity stage to correspond to visual iconic memory 
(Lamme, 2010, 207).  
 
 
Figure 3. Lamme, Victor AF. An illustration from "How neuroscience will change our view on 
consciousness." Cognitive Neuroscience 1.3 (2010).  
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By appealing to this experiment paradigm, Lamme promotes a neural argument (Lamme, 
2010). He argues that neuroscientists can first try to find the neural correlates of visual iconic 
memory and working memory, which is supposed to be less difficult than directly finding the 
neural correlates of phenomenal consciousness. Then, if the neural correlates of visual iconic 
memory share all its essential qualities with the working memory except for the correlate 
responsible for access and report, then neuroscientists are closer to disclosing the neural basis of 
phenomenal consciousness. 
 He then goes on to construct a four-stage processing model that involves the neural 
correlates that he sees as the best candidates. Following from his previous research (Lamme, 
2004), Lamme states that whenever a scene is presented in front of our eyes, our cortical visual 
processing goes through the following four stages (illustrated in Figure 4) (Lamme, 2010, 213). 
In the first two stages, information flows from visual to motor areas in what is called the fast 
feedforward sweep (FFS; Lamme & Roelfsema, 2000). During the FFS, primary visual features 
such as orientation, shape, color or motion are detected. Some high-level features like face or 
non-face features are also detected. The FFS thus gives rise to the categorization of all sorts of 
visual stimuli. Stage 1 is superficial processing during the FFS, which happens when a stimulus 
is not attended. One experimental condition that can isolate this stage would be showing 
unattended and masked word stimuli to the subjects. The stimuli are controlled to only activate 
visual areas but not word-form selective areas. The content of the stimulus thus does not 
penetrate deeply into the visual areas (Dehaene et. al., 2006). Stage 2 is deep processing during 
the FFS when a stimulus is attended but remains unconscious. In experimental condition, this is 
achieved by presenting the stimulus in subjects’ attended area (that they are previously cued to 
attend to) while presenting a visual mask after the stimulus. Though the stimulus is still invisible, 
25 
 
it travels from sensory to motor and prefrontal areas and may influence a person’s behavior. An 
example would be unconscious priming (Dehaene et al., 1998; Eimer & Schlaghecken, 2003; 
Thompson & Schall, 1999).  
Figure 4. Lamme, Victor AF. An illustration from "How neuroscience will change our view on 
consciousness." Cognitive Neuroscience 1.3 (2010). 
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In the third and fourth stage, as information reaches a particular area, it enables horizontal 
connections with distant cells and feedback connections from higher level areas to lower levels 
(Lamme, 2010, 212). Lamme terms these connections as “Recurrent Processing” (RP; Edelman, 
1992; Lamme & Roelfsema, 2000), which is fundamentally different from the FFS. Different 
from FFS, which occurs at a local level, RP allows for wide-spread information communication 
across different brain areas, which may provide the basis of dynamic processes like perceptual 
organizations, where sensory information is integrated (Lamme & Spekreijse, 2000). According 
to Lamme, stage 3 is superficial recurrent processing. This happens when a visual stimulus stays 
in the visual field long enough that the RP is activated but the stimulus is not attended, or 
neglected. Examples for this stage could be neglect, inattentional blindness and change 
blindness. In these cases, the visual stimulus is presented in front of the subjects, but their 
attention is distracted, and thus not aware of the stimulus. Finally, stage 4 is deep (or “wide-
spread”) RP, which happens when a stimulus is given enough time to be recurrently processed 
and is attended, and the person can perform cognitive tasks in response to the stimulus. This is 
the stage when the person becomes fully conscious.  
Lamme states that stage 3 corresponds to the fragile visual iconic memory phase 
(Lamme, 2010, 213-216). And given that stage 3 is fundamentally different from stage 1 and 2 
(which involves FFS) and not fundamentally different from stage 4 (which involves RP), he 
argues that we could grant phenomenality to stage 3 (Lamme, 2010, 218). He thus advocates that 
the science of consciousness should further study among the common neural qualities that are 
essential to stage 3 and not essential to stage 4. He says that “linking visual phenomenality to 
access and report gives the whole notion of consciousness a poor ontological status. … A closer 
inspection shows that holding on to this idea impedes progress in our science of 
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consciousness. … Global neural workspace theory is great to explain access, not to explain 
seeing” (Lamme, 2010, 218).  
 Both Block and Lamme argue against the access hypothesis by looking at the fragile 
iconic memory stage (assigning phenomenality to this stage is regarded as problematic by some 
critics, but let us grant that it is not problematic for now). As quoted above, following from his 
model, Lamme proposes that the science of consciousness should focus on finding out what 
essential neural qualities are common in stage 3 and 4 but are not responsible for cognitive 
access. Block also proposes a similar approach, paying much attention to the neural basis of 
visual iconic memory. It is not hard to see that further research on this side of the debate is going 
towards the direction of studying visual iconic memory. The methodological puzzle, according to 
Block, could be resolved as their theory achieves a mesh between psychology and neuroscience 
(Block, 2007, 487).  
In the following section, I discuss Cohen and Dennett and Dehaene’s criticism of Block’s 
and Lamme’s arguments. I will come back to discuss Block and Lamme’s approach to solve the 
methodological puzzle afterwards. I aim to show that the alternative theory Cohen and Dennett, 
and Dehaene offer is also supported by some good evidence. In the final section of this chapter, I 
will argue that we cannot apply IBE in this debate about the access hypothesis.  
Cognitive Access is a Constitutively Necessary Part of Phenomenal Consciousness 
Recall that one of the motivations of Block’s theory is that we experience more than we 
can access (in all kinds of cases). For example, working memory and visual attention have been 
recognized to have a limited capacity. Because when we look out into the world we do not only 
perceive a few attended items but a whole integrated phenomenology, it makes sense to think 
that our phenomenal consciousness overflows access consciousness. Cohen and Dennett (2011, 
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2016) point out that in fact, the capacity of cognitive access is not limited. The feeling of rich 
phenomenology without access is only an illusion, because what is really perceived (in vision) is 
a generic image and this image is cognitively accessible. The experiment paradigms they cite are 
change blindness and inattentional blindness. Similar to the change detection paradigm in 
Lamme (2010), in the change blindness paradigm, the participants are usually shown two slightly 
different images with a visual mask between the two presentations, and they usually cannot 
detect the difference, even with constant switching between the two images. The explanation 
given by Cohen and Dennett is that the specific details in those pictures are not registered to 
consciousness (i.e. they are unconscious). What the participants are conscious of is a generic 
image (except for the high-resolution image in the foveated area) that does not contain specific 
details but only conveys a rough structure with low resolution. Cohen and Dennett claim that this 
generic image is cognitively accessible, and thus the feeling of a rich but inaccessible 
phenomenology is an illusion. Similarly, in the classic inattentional blindness paradigm (the 
gorilla video), the subjects omit some obvious changes in details in a video when they are paying 
attention to some other features in that video. Again, Cohen and Dennett explain that the reason 
why the subjects don’t notice those changes is that outside of their attention, what they are 
conscious of is a gist image. This also explains why people often report that they experience 
more than they can access. Their testimony is partly true and partly false. It is true that there is 
something registered into their consciousness, but it is false that what are registered are the 
precise details in the non-foveated areas. What they are conscious of is a generic image with 
coarse details (Cohen and Dennett also call this “ensemble statistics” in the 2016 paper). Cohen 
and Dennett thus argue that if some motivations for Block’s overflow argument could be 
explained away, then his argument is less persuasive.  
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 If a rich and inaccessible phenomenology is an illusion, there might be an alternative 
story to Sperling’s partial report paradigm and the change blindness paradigm. Phillips (2018) 
suggests a two-step recipe to argue against theories like Block’s and Lamme’s. Opponents first 
accept the data from Sperling’s experiment, granting that they do indicate a transformation of 
information from a brief-lived, high capacity ‘iconic memory’ store to a more stable, low-
capacity store supporting verbal report. They then reject Block or Lamme’s interpretation of this 
data, which grants phenomenality to the brief-lived stage of iconic memory (or stage 3 in 
Lamme’s model). Instead, they propose that only content that reaches working memory and is 
directly available for use is then fully conscious.  
This move can be seen in several objections against Block and Lamme. In Cohen and 
Dennett (2011), they argue that the information in stage 3 in Lamme’s model is stored 
unconsciously until the cue brings them to attention. Phillips (2011) also suggests that such 
representations of items that are retrocued but were not spontaneously attended may never reach 
consciousness. Dehaene et al. (2006) proposes a similar model to Lamme’s (Lamme 2003; 
2010), but different in that the Stage 3 (in Lamme’s model) is classified in Dehaene’s model as a 
kind of unconscious processing rather than conscious processing. The remainder of this section 
will explain Dehaene’s model, which is very similar to Lamme’s but only differs in one crucial 
aspect. 
Similar to Lamme, Dehaene has also proposed a four-stage model (Figure 5) with mostly 
similar structure; Lamme’s model is a more neurological model while Dehaene’s focuses more 
on information processing. In Dehaene’s model, he proposes that two kinds of unconscious 
processes should be distinguished. One kind of unconscious processes is manifested in stage 1 
and 2. Stage 1 and 2 in his model involve subliminal processing (which is defined as a phase 
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where information is inaccessible because the bottom-up activation is insufficient to trigger a 
broadcast in the global neural network), and stage 1 lacks attention while stage 2 involves 
attention. The two stages are both unconscious and involve the presence and absence of 
attention, resembling stage 1 and 2 (where only FFS is present while recurrent processing is 
absent) in Lamme’s model.  
 
Figure 5 Dehaene, Stanislas, Jean-Pierre Changeux, Lionel Naccache, Jérôme Sackur, and Claire Sergent. 
An illustration from "Conscious, preconscious, and subliminal processing: a testable taxonomy." Trends 
in cognitive sciences 10.5 (2006). 
 
Another kind of unconscious processes occurs in stage 3 in Dehaene’s model. He defines 
it as preconscious. This is the part where Dehaene’s and Lamme’s model disagree with each 
other, because Lamme grants phenomenality to his stage 3. Dehaene proposes to define 
preconscious processing as a neural process that “potentially carries enough activation for 
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conscious access, but is temporally buffered in a non-conscious store because of a lack of top 
down attentional amplification” (Dehaene et al., 2006, 207). Information that goes through 
preconscious processing is potentially accessible but are not consciously accessed at the 
moment. If the information is attended, then it will be accessed right away.  
 Dehaene and his colleagues argue that their model can offer a nice explanation for 
controversial cases like change blindness and inattentional blindness (Dehaene et at., 2006). 
With this account and the gist image explanation that is previously discussed, Sperling’s 
experiment’s result can be interpreted as follows: the participants can identify cued items 
because the items were stored unconsciously until the cue brought them to the focus of attention. 
Before the cue, participants were only conscious of the few letters that they attended to. What 
they were also conscious of when the image flashed by is the blurry, gist image that did not 
contain too many details. With this theory, they avoid the postulation of a high-capacity, fragile 
memory stage that is phenomenally conscious without cognitive access. Instead, this alternative 
account means that access consciousness is a constitutively necessary part of phenomenal 
consciousness. Dehaene and his colleagues thus propose that for future research, “it will be 
crucial to develop better methods for the formal collection and quantification of introspective 
reports, as well as for the study of the spontaneous flow of conscious processes” (Dehaene et al., 
2006, 209). 
Inference to the Best Explanation (IBE)  
It should be clear that what theorists like Dehaene, Phillips, Cohen and Dennett are doing 
is to offer alternative interpretations of the experimental data cited by Block and Lamme. It is 
hard to decide which theory is better, since both theories offer equally good explanations for 
different kinds of phenomenon (e.g. the partial report paradigm, the change detection paradigm, 
32 
 
etc.), and they are coherent with the current neuroscience system. Because of the methodological 
puzzle, it is hard to empirically verify whether Stage 3 in Lamme’s model (the preconscious 
stage in Dehaene’s model) is phenomenally conscious or only ‘preconscious’. What two sides of 
the debate are then striving to do is to show that their theories offer a better interpretation on all 
sorts of experimental paradigms. But there are two reasons why we cannot employ IBE 
reasoning in the study of consciousness. The first reason is that we do not have (or do not have 
the justification of) criteria to decide the best explanation between the two sides of the debate. 
The second reason is that in the case of consciousness, the two theories cannot be definitely 
falsified for now, which means that when there is ‘counterevidence’ against them, both theories 
can always provide an interpretation that is coherent within their own theory. Let me explain in 
detail in the following paragraphs. 
First, IBE cannot be applied because of the almost equally good theory the two sides 
offer and our lack of justified criteria when judging the best explanation. It is true that IBE is a 
pervasive form of reasoning that is used frequently both in our daily lives and scientific research. 
Especially in an everyday context, for instance, when you hear a knock on the door three times, 
the natural and probably the best explanation would be that a person has knocked on your door 
three times, instead of three people each knocking on your door once. In this case, we would 
certainly grant justification to the belief that “there is a single person outside” through IBE 
reasoning. The (implicit) criteria of best explanation in this case could be simplicity, 
intuitiveness or coherence with past experience. In the context of science, the IBE reasoning may 
grant justification to hypotheses in some cases as well. When it is obvious that there is no need to 
posit a non-physical substance or some extra components to explain certain phenomenon, IBE 
reasoning can certainly provide justification to certain hypotheses. For instance, the best 
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explanation (for now) for how I move my arms is muscle contraction, instead of assuming that 
there is an evil demon who controls my arm movement through invisible strings. Or in a more 
realistic case, if a previous theory turns out to fail to explain certain phenomenon, while an 
alternative theory can provide a satisfactory account, it is reasonable to think that the alternative 
theory is true. In all these cases, we have (mostly) implicit criteria that almost everyone tends to 
agree upon when judging what the best explanation is.   
This might not be the same in the investigation of consciousness. The criteria of a good 
explanation is dependent on the topic in this debate, and thus we may not be justified in 
appealing to these criteria to decide the best explanation. We may not apply the principle of 
parsimony, for example, because the very question that we want to find out is that whether 
phenomenal consciousness is more than a cognitive function or not. Because the debate about the  
access hypothesis might also have implications on the mind - body problem (see the discussion 
in Chapter 1), we may not disprove Block’s and Lamme’s theory just because it might be cited as 
a reason to believe in a non-physical property. We may not appeal to a theory’s coherence with 
first-personal phenomenology either, because one side of the debate claims that some first-
personal observations are just illusions. Both theories are coherent with current neuroscience 
findings, and they can be mapped onto different neurological models. Each theory also provides 
consistent explanations for different conscious phenomenon. Hence, it seems that we may not be 
justified in employing certain criteria to decide the best explanation.  
What about the criterion of being “scientific”? One move that Dehaene and his 
colleagues, and Cohen and Dennett make is to claim that Block’s and Lamme’s theory is 
unscientific. Dehaene et. al. (2006) state that “whether they actually had a conscious phenomenal 
experience but no possibility of reporting it, does not seem to be, at this stage, a scientifically 
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addressable question” (Dehaene et al., 2006, 209). Similarly, Cohen and Dennett (2011) also 
argue that the hypothesis that there could be consciousness without access is unscientific, and 
therefore the scientific investigation of consciousness should start with the assumption that 
consciousness is not a unique brain state that occurs without functions.  
However, this consideration at best establishes that the hypothesis of phenomenal 
consciousness without function is unscientific, if we grant that not all functions are tied to 
cognitive accessibility (Phillips, 2018, 2). If we accept this criterion, it would only rule out the 
non-physicalist theory of consciousness. This is because what Block and Lamme are arguing for 
is not that there can be phenomenal consciousness without function (at least in Block 2007 and 
Lamme 2010); they hold that phenomenal consciousness without cognitive access could still be a 
psychological function, but it is not a cognitive function. This means that Block and Lamme 
would agree that tests that detect information processing functions (but are not cognitive 
functions) could be tests for phenomenal consciousness. What they are arguing for is that 
phenomenal consciousness can exist without cognitive function. Some non-physicalist theory of 
consciousness, on the other hand, might hold that phenomenal consciousness could exist without 
any function. According to this kind of theory, P consciousness is independent of any functional 
or causal role, and thus it is not detectable by any third-personal methods. Moreover, just 
claiming that the opponents’ theory is unscientific does not seem to be enough to refute their 
theory. It could be a valid move only if we suppose that science is the only way to tell us 
anything about the world. Therefore, “should be scientific” is not an effective criterion for 
deciding the best explanation in this case.  
The second reason why we cannot apply IBE reasoning in this debate is that IBE may not 
be a successful strategy to solve the methodological puzzle. I will argue for this point by first 
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showing that given the current investigation methods, the two theories involved in the debate 
cannot be definitely falsified. A theory is falsifiable when it is possible to be proven wrong. In 
this debate, however, when there seems to be ‘counterevidence’ against the two theories, both of 
them can always provide an interpretation that is coherent with their own theory. They are unable 
to be falsified for now because of our lack of justified criterion in judging the best explanation. 
What can be foreseen from this is that if both sides appeal to IBE and begin their research on 
consciousness, it is very likely that they will end up finding different and inconsistent NCCs, and 
because of the methodological puzzle, there is still no way to resolve the controversies. If this is 
the case, then it seems that the result from employing IBE in this case does not successfully 
contribute to our complete understanding of consciousness. Therefore, IBE may not be an 
effective strategy in this case. 
Let us first look at how normally we apply IBE reasoning in cognitive science, and how 
applying IBE on falsifiable theories or hypotheses could contribute to our knowledge of 
cognitions. Consider the development of selective attention model. Broadbent in 1958 
constructed the early selection filter model, in which he proposed that during the selection of 
attention, the sensory information is first stored in a sensory buffer, then going through a filter 
that selects sensory information based on their physical properties (such as voice, pitch, speed, 
accent, etc.) for higher level processes (e.g. meaning), and finally this selected information is 
stored in short term memory and possibly long term memory (Broadbent, 1958). Some of the 
implications this model has are that the meaning is not ascribed until the sensory information 
goes through the filter and is selected, and that unattended information has no impact on 
behavior because it decays (Gray & Wedderburn, 1960). As more sophisticated measures 
developed, further counterexamples to this theory suggest that we do have a selection filter, but it 
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occurs much later in the process and is integrated into a broader cognitive system. 
Counterevidence includes cases in which unattended information still goes through semantic 
processing and the subjects can make appropriate responses to it (Gray & Wedderburn, 1960; 
Treisman, Squire & Green, 1974).  
What happens in this process is that, because the theory is falsifiable, when there are two 
competing models, model A would trump model B if some cases turn out to be inconsistent with 
model B while model A can provide a nice explanation. It is true that for selective attention 
models, we still have a lot of competing models, and the mechanism is not clear yet; but it seems 
that employing IBE reasoning could ensure that better explanations (that are coherent with other 
cognitive models as well as consistent with different attention experiment paradigms) would 
trump other theories eventually, and the disagreement among different models would be 
resolved. More importantly, the resulting theory should contribute to our knowledge about 
objective facts.  
Going back to the debate about consciousness. Suppose we employ IBE reasoning. It 
seems that the two sides will end up with different and inconsistent NCCs. As discussed 
previously, Block and Lamme propose to advance their research based on the theory that 
phenomenal consciousness could exist without cognitive access. According to Lamme’s model, 
stage 3 corresponds to the processing of visual iconic memory and RP, and thus involves a high 
capacity phenomenal content that is not yet cognitively accessed. They thus propose to study  
this stage extensively and compare the neural correlates underlying stage 3 and 4. So following 
from Block and Lamme’s argument, their future research on consciousness would be focusing 
more on visual iconic memory and local recurrent processing. They might also look at clinical 
conditions (such as blindsight and neglect) where phenomenal consciousness and access 
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consciousness might be dissociated. On the other hand, theorists like Cohen and Dennett, and 
Dehaene and his colleagues propose to advance scientific research by assuming that phenomenal 
consciousness is always instantiated with access consciousness. They thus treat cases where 
participants could verbally report or exhibit behavior (that indicates cognitive access) to be 
conscious, and cases like the visual iconic memory stage, neglect or blindsight to be 
unconscious. Although researchers adopting the two theories might be studying similar cases, 
they classify these cases very differently, and they would then look at different sets of 
phenomenona when studying consciousness. It is thus not hard to foresee that their further 
research might render very different accounts of the NCCs. Block and Lamme might find out the 
NCCs to be local, cortico-cortical processing that is responsible for the superficial RP, while 
Dehaene and others might find that the neural connections for consciousness occur on a global 
level. The two results will be different and inconsistent with each other.  
The reason why the NCCs discovered would be different and inconsistent is that the two 
theories cannot be definitely falsified with current methods of investigation. They cannot be 
definitely falsified in the sense that they cannot be proven wrong, because they can always offer 
an interpretation that is coherent with their own theory. For example, in Sperling’s classic 
experiment, the participants can only report 3-4 items when asked to do a full report, but can also 
report 3-4 items from any cued row when asked to partially report. Block and Lamme would 
claim that this suggests a high capacity of visual iconic memory stage. And given that the 
participants reported having seen the whole image flashed by while they were unable to 
cognitively access all of the items, Block and Lamme would argue that the high-capacity iconic 
memory phase is phenomenally conscious but not cognitively accessible. Alternatively, Cohen 
and Dennett, and Dehaene would also suggest that the iconic memory phase is only pre-
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conscious, and what the participants have seen of the whole image is only a generic image with 
limited content. The information of all of the items in the image is stored preconsciously, and can 
be quickly amplified for global broadcast and ready for cognitive reasoning. Both theories 
manage to give a consistent explanation for the phenomenon, and as argued previously, we do 
not have a justified criterion in this case to decide which one is a better theory. We cannot rely 
on direct first personal reports to falsify theories either, because the means of identifying 
conscious cases is always confounded with cognitive access. Thus, the two sides’ theories cannot 
be definitely falsifiable (at least for now), which leads to different and inconsistent result of 
NCCs in future investigation (if we employ IBE).  
Now, what is problematic is not that we have a disagreement about objective facts, but 
that this disagreement is not going to be resolved given current investigation methods. If this is 
the case, then it seems that IBE is not an effective strategy in the debate about consciousness. 
Recall that Harman describes IBE to be a method that allows us to infer from a hypothesis that 
best explains the phenomenal to the conclusion that this hypothesis is true. We rely on IBE 
because in cases like the selective attention model, employing IBE serves to improve models and 
infer better theories, and that might eventually contribute to our understandings of objective facts 
about cognitive functions (i.e. the trumping hypothesis turns out to be true). But if employing 
IBE may eventually render two contradictory results and the disagreement may not be resolved, 
then neither the inferences are successful inferences. An analogy would be putting in “1+1=?” 
into a calculator. If instead of giving the answer “2”, the calculator gives the answer “2 or 3 or 
4”, we would not think that this calculator has performed the calculating function successfully. In 
the case of employing IBE in the study of consciousness, instead of giving the answer of which 
hypothesis is true, IBE gives the answer that certain hypothesis is true or not true; it is thus 
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reasonable to think that IBE is not a successful strategy in solving the methodological puzzle. It 
also seems that we should be pessimistic about whether these theories can ever be definitely 
falsified either, since the reason why the theories cannot be definitely falsified for now is that we 
lack criteria to judge the best explanation, and the problem of lacking valid criteria arises within 
the nature of the debate on the access hypothesis, which means the problem with valid criteria 
may be very hard to overcome. 
It should be noted that the argument I am making here is not about IBE in general. 
Setting aside the controversy on whether IBE can give us knowledge, I want to argue that though 
IBE reasoning might be applicable in an everyday context and different kinds of scientific 
research, it is defective when it comes to the case of consciousness. Up to this point, I have 
demonstrated the two reasons why we cannot (and should not) employ IBE reasoning in the 
study of consciousness. The first reason is that we do not have (or do not have the justification 
of) criteria to decide the best explanation between the two sides of the debate. The second reason 
is that in the case of consciousness, the two theories cannot be definitely falsified given our 
current methods of investigation, which suggests that IBE may not be an effective strategy in this 
case.  
IV. Studying consciousness as a Natural Kind 
In previous chapters, I showed that we cannot employ IBE reasoning to solve the 
methodological puzzle in the case of consciousness. In the following sections, I discuss Nicolas 
Shea’s theoretical attempt to solve the methodological puzzle (Shea, 2012). He proposes that 
scientists should study consciousness as a natural kind, and the methodological puzzle will be 
overcome during the investigation. I develop my criticism of this approach based on Ian Phillips’ 
argument (Phillips, 2018).  
40 
 
Shea sees the methodological challenge as a challenge of antecedent uncertainties. Recall 
that in chapter II where I explained the methodological puzzle, the puzzle arises when we need to 
generate putative cases of consciousness and unconsciousness to find the NCCs, because our 
ways of identifying conscious cases are always confounded with cognitive access, which means 
we may mistake mental states that are phenomenally conscious but cognitively inaccessible as 
unconscious, leading the investigation in the wrong direction. In chapter III, we also saw that 
different theories in the debate would look at different sets of phenomenon to study the NCCs, 
and that they may eventually “discover” different NCCs. Thus, the crucial part of the puzzle is 
that there are some uncertainties in deciding putative cases of consciousness and 
unconsciousness (or, in deciding the operational definition of consciousness). By proposing to 
study consciousness as a natural kind, Shea wants to show that the antecedent uncertainty is not 
vicious for the empirical investigation, because the disagreement on assumptions is common in 
other fields of science, and the uncertainty turns out not to hinder scientific advances.  
Shea’s approach 
Phillips provides a nice summary of Shea’s approach: 
Our inquiry begins with defeasible evidence, E (e.g. verbal report, intentional action), for the 
attribution of consciousness. Based on E, we generate a large sample of putative cases of 
consciousness. We then examine that sample, looking for distinctive neural and functional 
signatures or tests (Ti). Shea mentions a number of possible examples including: insensitivity to 
the automatic stem completion effect, trace conditioning and gamma-band neural synchrony. 
Finally, we exploit causal modelling techniques to search for nomological clusters among these 
signatures. A set of properties form a cluster just if ‘(i) they are instantiated together better than 
chance (given background theory); and (ii) observing subsets of the cluster supports induction to 
other elements of the cluster’ (Phillips, 2018, 5).  
41 
 
How can this approach solve the methodological puzzle? Shea argues that this method of 
studying a natural kind is widely applied in other fields of science, and history shows that issues 
brought by antecedent uncertainties were resolved during the progress of science. For example, 
in the debate of the definition of species, similarities and differences in two individuals’ DNA 
were regarded as a good guide to determine whether they are members of the same species. This 
theory turns out to be problematic and now scientists don’t tend to think of genetic properties as 
a deciding component of species membership. This is a case where initial means to determine the 
investigated subjects turns out to be far from truth, and although this means was used to 
determine the initially generated examples, it doesn’t prevent scientists from later identifying  its 
falsity (Shea, 2012, 322). 
 Shea also acknowledges a disanalogy between the case of consciousness and the 
biological theories of species (Shea, 2012, 323). He sees the disanalogy to be that in the latter 
one we are studying a mind-independent natural property, while in the former one we are 
studying a mind-dependent natural property. However, he insists that this won’t make the case of 
consciousness too different if we study consciousness as a natural kind. He refers to the 
secondary qualities debate to argue that even in cases where we study a mind-dependent natural 
property, the antecedent uncertainty can still be overcome. He states as follows (Shea uses Pp and 
Ap to refer properties of phenomenal consciousness and access consciousness): 
In the secondary qualities debate, we ask whether being red is a property possessed by the surface 
of objects independently of their relation to human experiences, or whether being red is a 
surface’s disposition to produce a certain kind of visual experience in human observers (in certain 
circumstances). Confusingly, the observer’s experience of red in the secondary qualities debate 
corresponds to Ap in our debate. Pp corresponds to the putative property of the surface. The 
question is whether there is such a property which is independent of Ap. Just as the failure to find 
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a surface reflectance property to identify with being red motivates a secondary quality account of 
color, the failure to find a property independent of Ap to identify with Pp motivates an account of 
phenomenality according to which Ap and Pp are constitutively connected (and thus always co-
instantiated) (Shea, 2012, 323-324).  
It is nice that Shea brings up the secondary quality debate, because the disanalogy between the 
study of secondary qualities and the study of consciousness does exist and the difference is 
crucial. But Shea is mistaken in what the difference is. The difference lies in the means of 
identification in each case. By means of identification, I mean the method used to identify 
whether the investigated property is there or not. Let me first explain how this works in the 
secondary qualities case.  
A Disanalogy  
Consider seeing color. Light first bounces off the surface of an object and produces 
different wavelengths, then it reaches our retina and is transduced into neural impulses, which in 
turn gives rise to our experience of the color property. The question is whether this color 
property only exists in our experience, or whether it exists independently of our experience. To 
put the question at a neurological level – does the color property only exist when the activation 
of visual cortex occurs (which is causally connected to our experience of color), or does it exist 
before that, say when the neural impulses are not sent to the visual cortex. I want to fit the 
secondary qualities debate into a neurological model so that its parallel with the study of 
consciousness in neuroscience will be more obvious. Shifting the focus to a neural level should 
not affect the parallel, because the event of light not reaching the retina and the event of neural 
impulses not being sent to the visual cortex are both events independent of our experience of 
color.  
43 
 
How do we approach this question? First, we can see the causal connection between 
neural impulses sent from the retina and the experience of color. Based on subjects’ reports, we 
can learn that activation of certain areas in the visual cortex gives rise to the experience of color. 
Second, we can identify that the events of light being received by retina cells and being 
transduced into neural impulses are independent of the event of activation of visual cortex (e.g. if 
the connection to the visual cortex is cut off). Third, through subjects’ reports, we can know that 
when retina cells receive light but no activation occurs in the visual cortex, the experience of 
color is absent. We can thus conclude that in the phase where the brain is not actively 
participating visual processing, no experience of color exists. We can then further expand this 
conclusion to say that thus the color property does not exist independently (neither as in objects 
or as in neural impulses). The crucial point is that we can discover that when there is only 
superficial sensory processing (and no processing in visual cortex), the experience of color is not 
present. We can discover this based on subjects’ reports, since in this case their reports are 
reliable.  
However, this is not the case with consciousness. Let me borrow Lamme’s recurrent 
processing model and Dehaene’s global workspace model to demonstrate this point. As 
previously discussed, Lamme points out that there is a stage where local recurrent processing is 
involved and another stage where global recurrent processing is involved. Dehaene claims that 
what corresponds to the stage of local recurrent processing is the phase where information is 
only in contact with the global workspace, and will be amplified quickly if attended. What 
corresponds to the stage of global recurrent processing is the phase where information is moved 
into the workspace for access. The question is whether consciousness is only present when the 
global RP occurs, or it is also present during local RP. 
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There is indeed a nice parallel between the consciousness case and the color perception 
case. The local RP stage corresponds to the phase where light is transduced into neural impulses 
but they are not yet processed by the visual cortex, and the global RP stage corresponds to the 
phase where the sensory information is processed by the visual cortex. Just as in the color 
perception case, we want to discover if the property of color exists in the first stage (sensory 
information not processed by the visual cortex) independently of the second one (activations in 
the visual cortex), in the consciousness case, we want to discover if the property of being 
conscious exists at the stage where there is only local RP, independently of the stage of global 
RP, which enables cognitive access.  
Similar to what we noted in the color perception case, first, there is certainly a connection 
between global recurrent processing and conscious experience, in the sense that if information is 
globally broadcast through RP, then the person is certainly conscious. We can know this through 
explicit reports of the subjects. Second, we can identify that the event of local RP (in which 
information is only in contact with the workspace) is independent of the event of global RP (in 
which information is mobilized into the workspace). These two are independent events because it 
is possible to have local RP without global RP (in Sperling’s partial report paradigm or in 
Lamme’s change detection task). What distinguishes the case of consciousness and the case of 
secondary qualities is the third part. Unlike in the previous case, in which we can know based on 
subjects’ reports that the color properties are absent when the visual cortex is not activated, in the 
case of consciousness, subjects’ reports of their conscious states are not reliable, because it is 
still possible that the subjects are conscious without cognitively accessing their states.  
Therefore, it should be clear that what is different in the case of secondary qualities and 
the case of consciousness is that, in the latter case, the means of identification of the putative 
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property is always confounded. Shea uses the secondary qualities debate to support his idea that 
the antecedent uncertainty can be naturally resolved even in studies of psychological properties, 
but he is mistaken in that what is important is not that the studied natural kind is mind-
dependent; what is important is that the means of identification is confounded. Therefore, there is 
still an important disanalogy between the case of secondary qualities and the case of 
consciousness. This means that the antecedent uncertainty may still be a problem. 
Issues Brought by Antecedent Uncertainty  
How is this antecedent uncertainty problematic? The worry is that at the initial stage of 
the investigation, the uncertainty might lead to different operational definitions, which might 
further lead to very different directions to study consciousness. As discussed in previous 
chapters, scientists do not have consensus on the objective measures of consciousness. Some 
scientists claim that “there is really only one criterion for phenomenal experience. This is a 
person’s report…that they are or were conscious in one or another way…” (Phillips, 2018, 5)”. 
This kind of views prioritizes first personal report (which I referred to as ‘direct report’) in the 
identification of conscious cases. In contrast, cognitive scientists rely on above chance 
performance in a discrimination task (Phillips, 2018, 5), which I referred as indirect report. There 
are also some scientists exploring the no-report paradigms to measure consciousness through 
implicit evidence, such as eye movements or grip size. Obviously, these approaches rely on very 
different evidence to investigate consciousness. Moreover, different initial samples might also 
render different results in the case of consciousness. As argued in Chapter 3, the NCCs 
discovered through different approaches might be drastically different, and there is no way to 
verify which ones are the right ones.  
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However, it should be noted that the criticism I just provided of the antecedent 
uncertainties is based on the assumption that the evidence we use to identify conscious cases 
always involves cognitive access. This is because I set aside the controversial measure of using 
no-report paradigms. It should be noted that Shea does not set these paradigms aside. He thinks 
that there could be tests that might detect globally broadcast information but is not used in 
cognitive functions. Among the lists of tests he provides to generate tentative conscious cases, 
there are tests that he regards as connected to information processing but not necessarily to 
cognitive access, such as grip size that is susceptible to visual illusion or trace conditioning tests 
(he is not asserting that these tests can, but that they should be included in the list of tests to 
generate initial cases). Shea would thus respond to the criticism of antecedent uncertainty that if 
the phenomenal property is a separate natural kind from the access property, the phenomenal 
property would have some causal effects that are not mediated through cognitive access. Such 
effects could be detected by tests like trace conditioning, and so even if scientists work with 
different samples, they would reach similar results eventually. Though the no-report paradigms 
are controversial (see Phillips’ criticism on the no-report paradigm (Phillips, 2018, 4-5)), we 
should consider the possibility that these paradigms could detect phenomenal consciousness 
without cognitive access and whether including these tests in Shea’s approach could resolve the 
methodological puzzle. In the following sections, I discuss what further issues may arise with 
Shea’s approach.  
Interpretation of One or Two Cluster 
 Suppose after working with cases identified by Ti, we find one cluster of neural bases of 
consciousness. According to Shea, if the access hypothesis is false, then there must be cases 
where the two kinds of consciousness are separated. Very likely there is a time difference 
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between the instantiation of the two kinds of consciousness, which is that phenomenal 
consciousness is instantiated before access consciousness in time. Then there must be instances 
where phenomenal consciousness and cognitive access not instantiated together. This means that 
among all the cases examined through Ti, the researchers can find two clusters. If only one 
cluster is found, then we have good evidence that phenomenal consciousness and cognitive 
access are always co-instantiated.  
 Shea provides an analogy with the comedy duo Penn and Teller (Shea, 2012, 332). Penn 
is always silent. If you close your eyes, you can only tell the presence of Penn through the 
testimony of Teller. If Teller is not present either, you cannot tell whether Penn is present or not. 
However, because Teller and Penn are not always present together, you can rely on Teller to 
generate cases in which Penn is present, and use other tests to confirm Penn’s independent 
existence (e.g. touch). Going back to the case of consciousness. Thus, according to Shea, if there 
is phenomenal consciousness without cognitive access, then it will certainly have some causal 
influences on other brain activities or behavioral responses, and researchers will find two 
clusters. 
 To give a sense of what two clusters would look like, Shea provides an example. One of 
the clusters could be a mechanism of global availability. The global availability could be 
Gamma-band neural synchrony across long-range cortical networks, making certain cognitive 
information globally available to different areas of the brain. This might be Kind 2 that is 
responsible for cognitive accessibility. Suppose we also discover a second cluster. It is a more 
local kind of connectivity: the example Shea gives is a local cortical-cortical resonance sustained 
by cortico-thalamic loops (Shea, 2012, 332). This might be the Kind 1 that is responsible for 
phenomenal consciousness. Now suppose we have a case in which a person has visual 
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information processing with Kind 1 activated (the local cortico-cortical circuit) without Kind 2 
activated (the long-range neural synchrony that makes information globally available). Because 
in this case, Kind 1 underlying the sample is present while Kind 2 is absent, it gives evidence 
that the local cortico-cortical circuit is responsible for phenomenal consciousness while the 
neural synchrony enables cognitive access.  
 Furthermore, we may find that Kind 2 has a causal relation to verbal report and meta-
memory, while Kind 1 is the cause of trace conditioning and susceptibility of grip width to the 
size contrast effect. We may find that in normal cases, Kind 1 causes Kind 2. In abnormal cases 
where only Kind 1 is found, Ti that detects Kind 2 would fail while Ti that detects Kind 1 
remains successful. The rationale is that if Kind 1 and Kind 2 are not causally always tied 
together, and if they come apart in some cases, then a wide range of instances identified by Ti is 
likely to encompass some instances where phenomenal consciousness occurs without access. If a 
wide range of empirical results suggest that only one cluster underlies the samples, then it is 
good abductive evidence to support that cognitive access is a constitutively necessary part of 
phenomenal consciousness. 
Some Further Issues 
 Promising as it seems, Shea’s proposal might give rise to some further issues. First, as 
Phillips points out, Shea’s approach assumes a unified mechanism in the brain that is responsible 
for cognitive access. Similar doubt can be casted upon phenomenal consciousness. If we 
acknowledge the possibility that either property may not be supported by a unified mechanism, 
then it means that the discovery of only a single kind would fail to provide evidence for the 
access hypothesis.  
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 There are good reasons for Phillips’ doubt. Discovery in neuroscience shows that some 
cognitive functions might not have a unified mechanism nor a specific neural locus. Memory 
was hypothesized to be stored in a specific part of the brain (termed as engram). Karl S. Lashley 
attempted to locate engram but his search for engram turned out to be fruitless. Cognitive 
scientists now generally recognize that memory is not located in a single locus but distributed 
across the brain. The study of consciousness is likely to be more complicated than the study of 
memory, so the search of consciousness can turn out to be a similar for engram.  
And suppose we do find two natural kinds. Phillips argues that even if we do find two 
clusters, we still need to decide whether the two kinds are responsible for phenomenal and access 
property respectively, or one of them is the neural cluster underlying pre-conscious state while in 
the other phenomenal and access property are always instantiated together (for more discussion, 
see Phillips, 2018, 6-7).  
It is also possible that we discover multiple clusters. In his discussion of the NCCs 
research project, Chalmers states that we may discover many NCCs (Chalmers, 2000). 
According to the definition, an NCC is the minimal set of neural activations that are sufficient for 
certain states of consciousness. Chalmers points out that thus it is possible to find multiple 
NCCs, e.g. there could be different NCCs for visual and auditory consciousness. This is possible 
and is likely to occur if Block and Lamme’s account is correct, because their definition of 
conscious states does not require a global broadcast, which means consciousness can occur at 
local (and possibly multiple) levels. In this case, it will be much trickier to distinguish between 
different local neural activations and figure out the minimal neural activations that are required 
for consciousness. We will still reach the point at which we need to decide whether a small 
cluster that might be responsible for visual consciousness is sufficient for consciousness to occur.  
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Discussion and Conclusion  
 In this paper, I have presented both sides of the debate about the access hypothesis. 
Opponents of the access hypothesis, theorists who hold that phenomenal consciousness can exist 
without cognitive access, appeal to visual iconic memory to argue that there exists a brief-lived, 
high capacity stage that is phenomenally conscious. Theorists like Lamme provide a neural 
model of consciousness, granting phenomenality to the superficial recurrent processing across 
local brain areas. On the other hand, proponents of the access hypothesis, theorists who identify 
consciousness as a kind of cognitive function and nothing more, argue that the visual iconic 
memory stage is only ‘preconscious’, and the superficial recurrent processing stage corresponds 
to the stage in which information is only in contact with the global workspace but not actually 
mobilized into it. These theorists claim that a mental state is conscious only if the information is 
globally broadcast and accessed in the global workspace. Based on their global workspace 
model, they offer alternative stories for the cases discussed by the opponents of the access 
hypothesis. The two sides of the debate both provide good evidence to support their theories, but 
it cannot be empirically verified whether the cognitively inaccessible states are phenomenally 
conscious or not. This is where the methodological puzzle arises. 
 Theorists like Block thus propose to appeal to the inference to the best explanation to 
solve the methodological puzzle. I then argued that IBE reasoning cannot be applied in this 
debate, because (1) we do not have a valid criterion for a better explanation in this specific case 
and (2) both theories in the two sides of the debate cannot be definitely falsified given the current 
means of investigation. For reason (1), I explained why we are not justified in applying criteria 
that are used in everyday contexts and in other scientific studies (criteria including principle of 
parsimony or ‘being scientific’) to this debate on the access hypothesis. For reason (2), I 
51 
 
provided an example of applying IBE to research where hypotheses are falsifiable, and I showed 
that in this kind of situation, IBE can lead us to an understanding of objective facts. I then 
explained why the study of consciousness in this debate is not the same situation, and why 
applying IBE would not be a successful strategy based on current studies. It is not the same 
situation because in the debate about the access hypothesis, theories cannot be definitely falsified 
(at least for now) and thus they can always provide an interpretation to explain away 
‘counterevidence’. I also pointed out that the failure of IBE to produce converging results is due 
to our lack of justified criteria to judge the best explanation. We can thus foresee that researchers 
will find different NCCs if they go with their ‘better’ explanations, producing inconsistent results 
and the disagreement may not be resolved. Hence, employing IBE cannot contribute to our 
knowledge of objective facts about consciousness and appears to be an ineffective strategy in the 
case of consciousness (given our current methods of investigation). Therefore, it seems that we 
cannot appeal to IBE to solve the methodological puzzle in the debate about the access 
hypothesis.  
I then discussed Shea’s theoretical proposal to study consciousness as a natural kind. He 
sees the methodological puzzle as a challenge of the antecedent uncertainties, and proposes that 
studying consciousness as a natural kind could resolve them. He argues that it is common that 
studies of natural kinds start with defeasible initial examples, but the antecedent uncertainties 
will be naturally resolved in the course of investigation. I pointed out that the study of 
consciousness is different from the study of other natural kinds, in that the means of 
identification of the putative property is always confounded with cognitive access. Thus, the 
antecedent uncertainty in this case might not be resolved as in other fields of science.  
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This criticism was based on the assumption that in the conscious cases we identify, 
cognitive access is always present. I then considered the controversial no-report paradigms, 
which claim to be possible to identify globally broadcast information processing without 
cognitive access. Granting them to be part of the tests for generating putative examples of 
conscious and unconscious cases, I argued that there are still further problems with Shea’s 
approach, when researchers try to determine phenomenality among different clusters. Problems 
will always arise when we discover one, two or multiple neural clusters. Hence, I conclude that 
Shea’s proposal of studying consciousness as a natural kind might not be a solution to the 
methodological puzzle.  
I have now reviewed the current approaches to solve the methodological puzzle in the 
scientific study of consciousness, and I conclude that the attempts fail and the methodological 
puzzle remains unsolved. Given our present investigation methods and established theories, 
neither do we know whether cognitive access is a constitutively necessary part of phenomenal 
consciousness, nor do we know how to find out. Thus, at least for now, we should remain 
humble towards the problem of phenomenal consciousness.  
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